CONDENSATION OF 4-HYDROXY-2-THIAZOLINES WITH

1,2-PHENYLENEDIAMINE AS A NOVEL EFFECTIVE ROUTE TO THIAZOLO[3,4-a]QUINOXALINES
Vakhid A. Mamedov It was established that 4-hydroxythiazolidine (1a) in solutions (DMSO, DMF, DMF+acetone) exists as a mixture of diastereomers (1α) and (1β), which most probably convert into each other through open chain intermediate (3) . 4 Though this intermediate was not recorded by spectral methods, the interconversion between 1α and 1β is not possible without intermediate (3) . Therefore for the analysis of possible synthetic usage of 4-hydroxythiazolidine (1a) it is necessary to take into account not only its cyclic structures (1) but also an open-chain structure (3), which contains various types of electrophilic and nucleophilic reaction centers. In this paper we report the results of our study of synthetic potential of 4-hydroxythiazolidine (1a).
To clarify the scope of synthetic potential of 4-hydroxythiazolidine (1a), we carried out the reaction of these compounds with various 1,2-phenylenediamines, giving heterocyclic systems in which the thiazolidine residue is fused to a quinoxaline nucleus at the 1,2-position. Heterocyclic compounds in which the thiazolidine residue is fused to the quinoxaline nucleus at the 1,2-positions are few. As far as we know only three examples are available: Talukdar et al. 5, 6 and Fedotov et al. 7 who have obtained some mesoionic thiazolo [3,2-a] quinoxalines along with several other compounds by intramolecular cyclization of 2-carboxymethylthioquinoxaline, and Adegoke et al. 8 obtained some dihydrothiazolo [3,4- a]quinoxalin-4-ones by metal-acid reductive cyclization of N-nitrophenyl-and N-dinitrophenylthiazolidine-4-carboxylic acids.
We have found that condensation of 4-hydroxy-3-aryl-5-phenyl-2-phenylimino-4-methoxycarbonylthiazolidine (1a) with 1,2-phenylenediamine in boiling acetic acid takes place unexpectedly resulting in the formation of thiazolo [3,4-a] quinoxaline system (4a) (Scheme 2). In order to clarify that the formation of thiazolo [3,4-a] quinoxaline (4a) from the above mentioned paths is most probable, we have carried out a similar reaction of 4-hydroxythiazolidine with 4-nitro-1,2-phenylenediamine. We assume that the first amino group is disactivated by a nitro-group, more active second amino group in a meta-position in relation to nitro group is responsible for the first stage of reaction. It should be noted that there is no difference whether it is amidation, amination or imination.
The structure of the final product, in particular, the position of nitro-group in the benzofragment in most probable products is different: in the first case (path a) it is a seventh position (4b), in the second (path b)
and third (path c) cases -the eighth (4c). The formation of a single product from the reaction of 4-hydroxythiazolidine and 4-nitro-1,2-phenylenediamine is confirmed by the identity of NMR spectra of a crude product and the product obtained after recrystallization (it is necessary to note that recrystallization from DMSO is going with the participation of a solvate molecule).
The structures assigned to all the compounds synthesized were based on IR and NMR spectra, elemental analysis and X-Ray analysis. The 1 H NMR spectrum of 4b contains the broad singlet signal from carbamoyl NH group at downfield δ 11.69, aromatic multiplets between δ 7.21 and 7.62 of six protons, as well as a doublet at δ 10.50 (J=2.28 Hz) and doublet of doublets at δ 8.18 (J=8.89, 2.28 Hz), which are characteristic of two separate protons of the benzofragment. However, only on the basis of these spectral and IR spectral data it is impossible to unambiguously distinguish between these two (4b and 4c)
structures, because both of them have practically the same proton-containing fragments (Chart 2). As it is evident from the data listed in Table 1 
EXPERIMENTAL
Melting points were determined with a Kofler hot plate apparatus and are uncorrected. IR spectra were obtained on an Infra-Red Spectrophotometer Model "UK-28" samples being run as potassium bromide pellets. The NMR spectra were measured with a Bruker MSL-400 spectrometer at 400.13 MHz for 1 H and 100.6 MHz for 13 C using tetramethylsilane as an internal standard, the chemical shifts are given in δ ppm down-field. Microanalyses were performed with an elemental analyzer.
Preparation of starting materials:
The 4-hydroxytetrahydrothiazoles (1a,b) were prepared by the method reported in the literature. Table 1) .
A solution of 1,2-phenylenediamine (0.54 g, 5 mmol) and 4-hydroxytetrahydrothiazole (1a) (2.02 g, 5 mmol) in acetic acid (20 ml) was refluxed in an oil bath for 30 minutes to precipitate yellow needles (4a).
After cooling to rt, the yellow needles of 4a were collected by suction filtration and then washed with isopropanol to give an analytically pure sample (3.11g). Evaporation of the filtrate in vacuo provided additional yellow crystals of 4a, which were collected by suction filtration (0.39 g), total yield (3.5 g, %).
Compounds (4c) and (4d) were prepared from the reaction of 4-nitro-1,2-phenylenediamine and 3,4-diaminotoluene with 4-hydroxytetrahydrothiazole. In these cases evaporation of the solvent from reaction mixture after continuously refluxing during 5 h in vacuo gave an oily product, which after recrystallization from dimethylformamide gave analytically pure samples as yellow needles.
The compounds (4e-g) are obtained by fractional recrystallization of mixtures formed from a reactions of 1,2-phenylenediamine with 4-hydroxytetrahydrothiazole (2b-d). In all these three cases the crystalline residues obtained after evaporation of a reaction mixture are boiled during the three minutes in a mixture of solvents i-PrOH and MeOH (1:1), then were filtered. This procedure was repeated once again with the rest crystals. The crystals, which remained after this repeated operation, were crystallized from DMSO and gave analytically pure sample of compound (4a). Mixed samples which with compound obtained from symmetrical N,N'-diphenylthiourea, did not give the reduction of melting point. Recrystallization of the semi-crystalline mass which remained after the evaporation of alcoholic filtrate from acetic acid gives analytically pure samples of compounds (4a-g) ( Table 1) .
X-Ray structure determination:
The X-Ray diffraction data for the crystal of 4c were collected on a CAD4 
